Expression of high levels of tubulin and microtubule-associated protein 2d in the neurohypophysial astrocytes of adult rat.
The hypothalamo-neurohypophysial system, containing arginine vasopressin and oxytocin, is well known to show reversible morphological reorganization for both neurons and glial cells during chronic physiological stimulation. To determine the molecular background for these morphological changes, we investigated the expression of tubulin and microtubule-associated protein (MAP) 2d in the neurohypophysial astrocytes, pituicytes of adult rats by using reverse transcription-polymerase chain reaction, western blot, and immunohistochemistry. The mRNA of MAP2d was expressed at higher levels than that of MAP2c in the neurohypophysis, cerebral cortex, and cerebellum. In contrast, predominant expression of mRNA of MAP2c was detected in the olfactory bulb. Western blot analysis showed the presence of MAP2d in the neurohypophysis, however the amount was below the detection level in the cerebral cortex and cerebellum. A double labeling study using a confocal laser scanning microscope showed intense tubulin immunoreactivity in the glial fibrillary acidic protein (GFAP)-positive pituicytes of the intact neurohypophysis. Almost no tubulin immunoreactivity was observed in the astrocytes of the intact cerebral cortex, cerebellum, and supraoptic nucleus, in contrast to strong tubulin immunoreactivity in neuronal dendrites and somata. Interestingly, intense tubulin immunoreactivity was also observed in the GFAP-positive reactive astrocytes in the immediate vicinity of the artificial lesion of the cerebral cortex. Electron microscopic observation further demonstrated the presence of a lot of microtubules in the pituicytes of intact rats.The present results demonstrate that pituicytes in the adult rat neurohypophysis expresses high levels of tubulin and MAP2d compared with normal brain astrocytes, and suggest that the ability of astrocytic morphological alteration may be at least partly ascribed to this high expression of microtubule proteins.